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Patent claims 



1. A method severing or removing a biological structure, 
in particular bok^, having a water- jet cutting system (R) 
from which a severing medium (4) under high pressure is 
discharged, characterized in that the severing medium (4) is 
discharged onto the biological structure in a pulsed manner. 

2. A method of severmg or removing a biological structure, 
in particular bone, having a water-jet cutting system (R) 
from which a severing WedSsum (4) under high pressure is 
discharged, characteriz>ed ii^\that a periosteum is acted upon 
at least partly from ins\de ]^V\the severing medium (4) , 

3. The method as claimecKin\ od^im ^2, characterized in that 
the periosteum is acted upon by a pulsating severing medium. 

4. The method as claimed in aV least one of claims 1 to 3, 
characterized in that an organic\and/or inorganic abrasive 
agent (5) is added to the severing medium (4) . 

5. The method as claimed in at least one of claims 1 to 4, 
characterized in that the pulsation\of the severing medium 
(4) is produced directly before discPjarge in a cutting-nozzle 
element (S, Si to S4) . 

6. The method as claimed in at least\one of claims 1 to 5, 
characterized in that the pulsation is produced by a 
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pulsating, possibly alternating, pressure change of the 
severing medium (4\ to be discharged. 

7. The method as claimed in at least one of claims 1 to 6, 
characterized in thatVthe pulsation in the cutting-nozzle 
element (S, Si to S4) isV produced mechanically, 
pneumatically, electromag^netically according to the 
piezoelectric effect, or/^-^ectromagnetically, any desired 
frequency of the pressune cnknge being set. 



8. The method as claimed ifi 
characterized in that the 



least one of claims 1 to 7, 
Is^tUon is produced by utilizing 
the effect of the increase in thfe flow velocity of the 
severing "medium in a gap or annular gap (15) while at the 
same time reducing the pressure anq reducing the size of the 
gap by means of a movable shut-off ^art (14) which is moved 
by the vacuum and an energy-storing element which opens the 
gap again at zero gap and at zero flo^, 

A water-jet cutting system for severing or removing a 
biologib-al structure, ip^-^^rti^lar bone, having a pressure- 
generating devaree (30 to which/at least one cutting-nozzle 
element (S, Si to S^) c^ifi^b§>^connected,\characterized in that 
a supply reservoir (2) iri^i^?^^^ least ^6ne introduced 
severing medium (4) is assigned to pressure-generating 
device (1) in an interchangec 

10. The water-jet cutting system as claimed iiv^€4aim 9, 
characterized in that at least one cutting-nozzle elenfeAt (S, 
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Si to S4) can be~"'erniifi^i^t^^^^ supply reservoir (2), in 

particular to a pressure\space/(3) 



• I The water- jet cuttin^g system as claimed in claim 9 or 
lo\ characterized in that the pressure-generating device (1) 
has ^linear drive (7), in particular an electromechanically 
operateX linear actuator, which applies pressure to a plunger 
element (0Si^ of the supply reservoir (2) . 

12. The wat\r-jet cutting system as claimed in^ at least one 
of claims 9 to\l, characterized in that the supply reservoir 
(2), via at least\one quick-acting lock (8), if necessary as 
a thread or as a ba^^net lock, is connected to the pressure- 
generating device (1) \n such a way that it can be released 
again, 

13. The water- jet cutting\vstem as claimed in at least one 
of claims 9 to 12, characteri^d in that at least two 
pressure-generating devices (1) having interchangeable supply 
reservoirs (2) can be connected to %ne cutting-nozzle element 
(S, Si to S3), either the one or the o\her pressure- 
generating device (1) delivering the severing medium (4) to 
the cutting-nozzle element (S, Si t o S3) * 

Sjvering or removing a 
iXjai: bone, to which a severing 
i^aracterized in that 
^t the end face 




biologica 

medium (4) under pressure 
at least one nozzle opening f 
or radially in a cutting-nozzl 
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15V--^The cutting-nozzle element as claimed in claim 14, 
characterrz*efl in that a^least gne shut-off element (14) for 
the pulsed closure"--^ th^ noz^Xer-aperri^ig^ (13) is assigned to 
the cutting-nozzle body^ 

16. The cutting-nozzle element as^^&l^m^d in claim 15, 
characterized in that the sl\ut-off e>^ent>i4J is arranged 
inside the nozzle body (12) . 

17. The cuttrng-nozzle element as claimed in claim 15 or ]J 
characterized inNthat the shut-off element (14) is arranged 
inside the nozzle body (12) in such a way that it can be 
moved in a translatory^nd/or rotational manner, in 
particular in a reciprocating manner. 

cutting-nozzle eieTTTSirt. as claimed in claim 17, 
charactefT2Bd--iaJha1; thev nozz,^!^--op^ (13) can be closed 
at intervals in a pulsed m^nn^e?"~-fey-J;he Ipranslatory and/or 
rotational movement of the siiut-off dement 

19. The chtting-nozzle elem^ii^^^as claimed in . at least one of 
claims 15 to JsS, characterized in that a gap or conical 
annular gap ( 16 )\ through which the severing medium (4) 
flows, is formed in\between cutting-nozzle body (12) and 
shut-off element (14) 

20. The cutting-nozzle ^ement as claimed in at least one of 
claims 15 to 19, characteri2sed in that, to draw off severing 
medium and biological substances, the shut-off element (14) 
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is desn.gned like a hollow shaft and projects at the end face 
from the\cutting-nozzle body (12) . 

21. The c\rU:ing-nozzle element as claimed in at least one of 
claims 15 to 2>0, characterized in that the shut-off element 
(14) is providedSwith a shaft shoulder (18) which closes the 
nozzle opening (13)\^nd to which pressure is applied axially 
by means of an energy-storing element (19) , 

22. The cutting-nozzle element as claimed in at least one of 
claims 15 to 21, characterised in that an elastic tube 
element (22) adjoins the shutVoff element (14) for drawing 
off and compensates for a trans\atory and/or rotational 
movement of the shut-off element (SL4) • 

23. The cutting-nozzle element as cJSaimed in at least one of 
claims 15 to 22, characterized in that \ rotatable shut-off 
element (14) is inserted into the cutting Wnozzle body (12) . _ 

24. The cutting-nozzle element as claimed in claim 23, 
char^rs^^rized in that a sej\^^:^iiig~lffedium (4) is fed to the 
shut-off e]>m^t (14), Wnrch has at ijeast one radial or axial 
discharge opening n>2L)/ whic\i can be moved by rotation and/or 
translation to a coincidin^^^^^le openin^(13) of the 
cutting-nozzle body (12) . V\^^ J 

25. The use of components of the commonT^r^l injection 
technology, in particular for presgAa^ generati^n^valve 
technology and electronic contxol for a water-jet cuttir^i^ 
system and/or a cutting-nozzle element. ^ 




